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Higher-order corrections

QCD corrections are very significant for ¢ and ¢ production

Soft-gluon corrections are important
and they approximate exact results very well

Calculate/resum these soft corrections at NNLL accuracy
for the double-differential cross section

Approximate N°LO (aNSLO) predictions for cross sections are derived
by adding third-order soft corrections to fixed-order results

NNLO is not enough

alN°LO needed for precision physics
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Top-pair cross sections at the LHC and the Tevatron
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Normalized top quark pr distributions at 7 TeV LHC
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Normalized top quark pr distributions at 8 and 13 TeV LHC
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Normalized top p; distribution at the LHC s’=g Tev
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Boosted top quark pr distributions at 8 TeV LHC

Top quark p; distribution at LHC S'*=8 TeV m=172.5 GeV Top quark p distribution at LHC S'°=8TeV m=172.5 GeV
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Normalized top quark rapidity distributions at the LHC

Normalized top rapidity distribution at LHC S%=7Tev
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Normalized top rapidity distribution at LHC s"%=7 Tev

04 —_
0.3 -
> | 1
I | J
Boz .
o I J
3 J
L 3 J

— aN'LO
0.1 -+ scalevariation N
i +CMS l+jets 1
ok ] - [ ]
-3 -2 1 0 1 2 3

Y

0.35

0.3

0.25

0.2

1o do/dY

Normalized top rapidity distribution at LHC s"=13Tev
[ - T 1 ]
3 — a\’LO p=m, E
E A scale variation ]
C + CMSdilepton .
r . ]
4 -2 0 4
Y

Normalized top rapidity distribution at LHC S"?=8 Tev

0 [
03| ]
> |
Rl J
Lozl ]
o ]
:' -
3, 4
— avLo
0.1 ---- scalevariation n
[ + CMSdilepton ]
L ol L1 Lyl ]
o3 2 1 0 1 2
Y
Normalized top rapidity distribution a LHC S"?=13 Tev
08

w

>
kel
Loa -
o
=
3,
— aN'LoO
0.2 -+ scalevariation
F + CMSdilepton
1 1
0O 1 2



Top quark pr and rapidity distributions and Arp at the Tevatron
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tWW production

associated tWW production: bg — tW ™
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very small cross section at Tevatron
but significant at LHC
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Associated tW~ production at aN°LO at the LHC

MMHT2014 NNLO pdf LHC
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tW +EW"  aN’LO +-uncertainty m=172.5 GeV
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Excellent agreement of theory with data
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Top quark pr distributions in ¢I production

Top p; distribution in tW productionat LHC aN’LO m=173.3 GeV
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Top quark rapidity distributions in {1V production

Top rapidity distribution in tW" production at LHC aN°LO m=173.3 GeV
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Normalized top quark distributions in {1/ production

Normalized top p; distribution  twW'
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Summary

cross sections and distributions for tf through aN°LO
top quark pr and rapidity distributions

top quark forward-backward asymmetry

cross sections and distributions for tW production
through aN°LO

high-order corrections are very significant

excellent agreement with LHC and Tevatron data
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